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锐钛矿 TiO2，而后由于本体系中金红石相 TiO2 更为稳定，锐钛矿 TiO2 会逐渐转





NiTiO3 和 CoTiO3 虽然都带有颜色，可以吸收可见光，但二者都几乎没有可见光

















































Search of new photocatalysts and modification of photocatalysts for improving 
efficiency has been attracting more and more attentions. Ag3PO4 is a newly developed 
photocatalyst, showing excellently high photocatalytic activities under visible-light 
irradiation. As the surface structures of materials can strongly affect the property of 
materials, improving the photocatalytic activity of Ag3PO4 by control of surface 
structures is therefore important and necessary. In addition, TiO2 is a famous 
photocatalyst. It has been known TiO2 may exist in different phases, and different 
phases have different photocatalytic behaviors. Therefore, it is worth to study 
synthesis and related growth mechanisms of different phases in order to improve the 
photocatalytic property of TiO2. In this thesis, we mainly focused on the studies of the 
Ag3PO4 and TiO2 photocatalysts, and tried to improve their photocatalytic activities. 
The main research results are listed as follows: 
1) Ag3PO4 tetrahedrons exposed with {111} facets were synthesized and the 
photocatalytic activity of Ag3PO4 tetrahedrons was studied. The experimental results 
showed that Ag3PO4 tetrahedrons exposed with {111} facets exhibited higher 
photocatalytic activity than Ag3PO4 rhombic dodecahedrons (RD) exposed with {110} 
facets and Ag3PO4 cubes exposed with {100} facets. The calculation results from 
DFT approach showed that the surface energy of Ag3PO4 {111} surface is higher than 
that of Ag3PO4 {110} and Ag3PO4 (100). Also, Ag3PO4 {111} surface is more likely to 
suppress the recombination of electron-hole pairs due to the higher band gap. 
2) TiO2 with mix phases of anatase and rutile was prepared through the reaction 
between nitric acid and titanium isopropoxide. We explored the effects of the HNO3 
concentration, reaction time and temperature on crystal phase of TiO2 products. We 
also studied the photocatalytic activities of the TiO2 products with different ratio of 
rutile and anatase. The experimental results showed that the anatase TiO2 formed at 















The product contain 66% rutile phase shows the highest photocatalytic activity, which 
could be due to rich heterojunctions of anatase/rutile in the corresponding product. 
3) We tried to change the energy band of titanate by doping Ni2+ and Co2+ into the 
titanate framework. However, the products we prepared preferred to grow into NiTiO3 
and CoTiO3 with layered structures, where the Ni2+ and Co2+ ions are intercalated in 
the titanate framework layer. The experimental results showed that NiTiO3 and 
CoTiO3 can absorb visible light. However, they showed no photocatalytic property 
under visible light, which is due to the d orbital of Ni2+ and Co2+ can not be involved 
in the energy band of NiTiO3 and CoTiO3. 
4) Layered protonated titanates (LPT) hierarchical microspheres were synthesized 
through solvothermal method using isopropanol as solvent in the presence of 
hexamethylenetetramine (HMTA). LPT hierarchical microspheres were built up by 
the assembly of ultra-thin nanosheets consisting of only several or even single layers 
of protonated titanate. Our experimental results reveals that NH4+ and 
amino-derivative molecules generated from HMTA are intercalated into the interspace 
between two layers, which inflates the interspace distance. The specific surface area 
of these LPT hierarchical microspheres reaches an extremely large value (up to 450 
m2/g). With regard to the adsorption of organic dyes, they display specific selectivity 
towards some organic compounds such as methylene blue (MB). The electrostatic 
interaction and steric structure of organic dyes are regarded as two key factors 
affecting adsorption capability of the as-prepared LPT hierarchical microspheres. 
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